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THE EFFECT OF SEMICONDUCTOR QUANTUM DOT SIZE
DISTRIBUTION ON PHOTOLUMINESCENCE *

Chen Xiaoshuang Liu Xinquang Lu Wei Shen Xuechu
{ National Laboratory for Infrared Physics and Shanghai Instituze of Techmuwal Physics.
Chinese Acedemy of Sciences. Shangha: 200083, China)

Abstract A method similar to those of Kane’s mean-field approach and Lifshitz’s proba-
bilistic arguments, and the quantum confinement model were used to obtain the photolu-
minescence (PL) spectra from ensembles of semiconductor quantum dots. The diameters &
of semiconductor quantum dots were considered with a logarithmic Gaussian or Gaussign
sizedistribution. Tt was demonstrated that {1} a PL spectrum with a line-shape asymmetry
on the wavelength (or energy) scale is in agreement with the experiments; (2) due to the
size distribution a red-shift in the PL spectrum can be found and thus used to obtain the
physically reasonable exciton bi;u:ling energy; {3) the size distribution plays an important
part in the broadening of the PL peak. E

Key words semiconductor quantum dots, photoluminescence, size distribution.
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